Relationship between micronuclei formation and p53 induction.
Human exposure to multiple chemicals compromises the integrity of genetic material. Hence, it is essential to determine the extent of DNA damage induced by xenobiotics. In cell lines, the induction of p53 expression in response to treatments with DNA-damaging agents has been proposed as a tool for the detection of genotoxic damage, although a direct correlation between a marker of chromosomal damage and p53 expression has not previously been studied. The micronucleus assay is a widely used genotoxicity test that has been shown to detect structural and numerical chromosomal damage. The present study was designed to characterize the relationship between micronuclei and p53 induction. RKO cells were cultured and treated with non-cytotoxic concentrations of colchicine, vinblastine, bleomycin or arsenic. Mannitol and clofibrate, which are non-genotoxic chemicals, were also included. The frequency of micronuclei was evaluated using the cytokinesis-block assay, and p53 induction was measured by Western blot assay. Our data showed that a significant induction of micronuclei and of p53 protein occurred only with the genotoxic chemicals. No differences in p53 induction were associated with the clastogenic or aneuplodogenic potential of the chemical exposure. The linear regression analysis revealed a direct relationship between p53 levels and the induction of micronuclei (p=0.0001, r(2)=0.9372), indicating that the level of p53 is associated with chromosomal damage.